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2.6 ìììCCC������­­­ÇÇÇ���

­¡S : r = r(u, v)þ�½:P0 ?¦{­Çκn = 0����¡�­¡
3P0 :?�ìC��. �v = λru + µrv ∈ TP0S, K

v ´ìC�� ⇐⇒ κn(v) = 0

⇐⇒ W(v) · v = 0

⇐⇒ Lλ2 + 2Mλµ + Nµ2 = 0.

dκn �AÛ¿Â, ÷ìC��­¡Ã�­, ��²¡�bC.

w,, ²¡þ�:??¿��Ñ´ìC��, 
¥¡þ?Û:?þÃì
C��. ��/, ­¡S þP0 :?�����v = λru + µrv ´��ìC�
���=�

L0λ
2 + 2M0λµ + N0µ

2 = 0, (6.1)

Ù¥L0,M0, N0 ´S 3P0 :?�1�aÄ�þ. ¤±, ·�ok

�L0N0 − M2
0 > 0�, =ý�:?, Ã(¢)ìC��,

�L0N0 − M2
0 < 0�, =V­:?, kü�(¢)ìC��,

�L0N0 − M2
0 = 0�, =�Ô:?(²:Ø	), k��(¢)ìC��,

�L0 = M0 = N0 = 0�, =²:?, ?Û��Ñ´ìC��.

e­¡þ�^­�3z:?����Ñ´­¡�ìC��, K¡d­�
�­¡�ìC­�, {¡ìC�. ÙAÛ¿ÂLy�÷ù��­�, ­¡´Ã
�­�. ~X, ²¡þ?Û�K­�Ñ´ìC�, 
¥¡þÃìC�. ��/,

­¡þìC­���©�§´

Ldu2 + 2Mdudv + Ndv2 = 0. (6.2)

AO/, XJ3­¡þ??¤áLN − M2 < 0, K3­¡þ�3ü�??�
5Ã'�ìC��|, u´�3dìC­��¤�ìC­��.

½n 6.1 3�¹V­:��Këê­¡þ, ëê­��¤�ìC­�
��7�¿©^�´L = N = 0.
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y² (=⇒) dëê­����©�§dudv = 09ìC���©�
§ (6.2), eu-��ìC�, KLdu2 = 0, =L = 0; Ó�ev-��ìC�, K
Ndv2 = 0, =N = 0. Ïd�ëê­��¤�ìC���, 7kL = N = 0.

(⇐=) eL = N = 0, KìC����©�§ (6.2){z�Mdudv = 0.


M 6= 0(ÄK­¡þ¹²:), Ïddudv = 0, =ìC��´ëê­��. ¤

­¡S þ�^­�C ¡�­Ç�, XJC 3z�:����Ñ´Ì�
�. d½Â��, ­Ç�´­¡S þÌ��|�È©­�, ù��­�£Ñ

­¡þ�­��½���è,. �âþ�!Ì����§ (5.11)�, ­Ç�
��©�§� ∣∣∣∣∣∣∣∣

dv2 −dudv du2

E F G

L M N

∣∣∣∣∣∣∣∣ = 0. (6.3)

�­¡S þ��^­�C �ëê�§´u = u(t), v = v(t), U­Ç�½
Â, ­�C ´­¡S þ­Ç��^�´

W
(

dr(u(t), v(t))
dt

)
= κn

dr(u(t), v(t))
dt

.

Ù¥κn ´­�C �{­Ç. 2dWeingartenC��½Â��

W
(

dr(u(t), v(t))
dt

)
= −dn(u(t), v(t))

dt
.

dd��­�C ´­¡S þ­Ç���OOK:

½n 6.2 (Rodriques) ­¡S : r = r(u, v)þ��^­�C : u =

u(t), v = v(t)´­Ç��¿©7�^�´, ­¡S ÷­�C �{�þ|
n(u(t), v(t))÷­�C ��ê�­�C ��, =

dn(u(t), v(t))
dt

‖ dr(u(t), v(t))
dt

.

½n 6.3 3Ø¹ß:�­¡þ, ëê­��´­Ç���¿©7�^
�´F = M = 0. d�, ÷u-����Ì­Ç�κ1 = L

E , ÷v-����Ì­
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Ç�κ2 = N
G , ¿�­¡�ü�Ä�/ª�Ó�é�z¤

I = Edu2 + Gdv2,

II = κ1Edu2 + κ2Gdv2.

y² (7�5) �ëê­��´­Ç��, dÌ�����5�F = 0.

Ïdddr = rudu + rvdv ��

I = dr · dr = Edu2 + Gdv2.

qÏ�ru Úrv �Ì��, ¤±W(ru) = κ1ru, W(rv) = κ2rv, Ù¥κ1, κ2

��A�Ì­Ç, u´

II = W(dr) · dr

= (κ1rudu + κ2rvdv) · (rudu + rvdv)

= κ1Edu2 + κ2Gdv2,

=
L = κ1E, M = 0, N = κ2G,

ù´, u-�Úv-����Ì­Ç©O�

κ1 =
L

E
, κ2 =

N

G
.

(¿©5) eF = M = 0, K­Ç���©�§ (6.3)�z�

(EN − GL)dudv = 0.

XJ­¡þÃß:, KEN − GL 6= 0(ÄK(ÜF = M = 0Ò��
ß:�
^�), l
dudv = 0, dd��u =~ê, ½v =~êÑ´­Ç�, =üxë
ê­�þ�­Ç�. ¤

SK2–6

1. y²: �Ú¡r(u, v) = (u cos v, u sin v, bv)þküxìC­�, �x��1
�, ,�x�Ú^�.
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=y²> ��O��±���Ú¡�1�Ä�.

II = − 2b√
u2 + b2

dudv,

ù�, �Ú¡þ??kLN − M2 < 0, ¤±Ùþk�=küxìC­�. ,��¡,

duL = N = 0, ��I�¤�ìC�, w,��u-�´�1�, 
v-�´Ú^�.

2. ¦­¡ z = xy2 �ìC�.

=)> ¤�­¡�ëê�§��¤r(x, y) = (x, y, xy2), {üO��¦Ñ§
�1�aÄ�þ�

L = 0, M =
2y√

1 + 4x2y2 + y4
, N =

2x√
1 + 4x2y2 + y4

.

u´ìC­���©�§Ldx2 + 2Mdxdy + Ndy2 = 0=�

dy(4ydx + 2xdy) = 0.

edy = 0, Ky = C1 (~ê);

e4ydx + 2xdy = 0, = 2
xdx + 1

y dy = 0, Kx2y = C2 (~ê).

3. y²z�^­�3§�Ì{�­¡þ´ìC­�.

=y²> �­�C �g,ëê�§�r = r(s), KÙÌ{�­¡Σ�ëê
�§�

r∗(s, v) = r(s) + vN(s).

¤±
r∗

s = T + v(−κT + τB), r∗
v = N ,

r∗
s × r∗

v = (1 − vκ)B − vτT .

Ï�­�C �­¡Σþ��^ëê­� (v = 0), �÷­�C ­¡Σ�{�þ
n ‖ r∗

s × r∗
v ‖ B, =C ���²¡�Σ��²¡­Ü, Ïd θ = ∠(n,N) = π

2 . K
κn = κ cos θ = 0`²C �Σ�ìC­�.

4. y²: ­�C �­¡þìC­��¿�^�´: C ���; ½öC ���²
¡�­¡3T:?��²¡­Ü.

y² (=⇒) dúªκn = κ cos ∠(n,N), �κn = 0�, 5¿�κ 6= 0, Ïd

∠(n,N) =
π

2
,

=­�3z:?���²¡�­¡3T:?��²¡­Ü.

(⇐=) e­¡þ­�C ���²¡�­¡��²¡­Ü, KB ‖ n, 
B ⊥ N ,

�n ⊥ N , =
∠(n,N) =

π

2
,
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Ïd÷C kκn = κ cos ∠(n,N) = 0, �é{`, C �ìC­�.

5. ­¡S þ­�C �­Ç���=�÷­�C ­¡S �{��¤��Ð­¡.

=y²> (⇒) �C : r = r(t)�S þ�­Ç�, KdRodriguesúª�, ÷­
�C ¤ádn = −κndr, 
S �÷C �{�­¡�ëê�§�r(t) + vn(t), ¤±

(r′,n,n′) = (r′,n,−κnr′) = 0,

Ïd{�­¡��Ð­¡.

(⇐) eS �÷C �{�­¡r(t, v) = r(t) + vn(t)�Ð, K

(r′,n,n′) = 0,

Ïd�3ØÓ��0�¢¼êa(t), b(t), c(t), ¦¤á

ar′ + bn + cn′ = 0,

ü>�nSÈ, � b = 0. ù�a(t), c(t)ØÓ��", u´dr ‖ dn, dRodriguesú
ª, C �­Ç�.
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